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CASE REPORT
Melioidosis is an infection caused by Burkholderia
pseudomallei, which is endemic in northeast
Thailand and northern Australia.1 The clinical pic-
ture may be acute, subacute or chronic. Although
it can affect nearly every organ and relapse can
occur decades later, the acute pneumonic form is
the most common presentation.2,3 Pleural effu-
sion occurred variably from 5% to 33% of cases
in previously reported series.3–6 However, there
is remarkably little known about the character of
the effusion. After a flood in July 2005, there was
an outbreak of a series of 27 patients with acute
melioidosis in southern Taiwan. Pleural effusions
were noted on the chest X-rays of six of the 
patients. Thoracentesis was performed in three of
them. More than 92% of the white blood cells
(WBC) in the effusion were lymphocytes. Thus,
we describe these findings and try to discover the




A 70-year-old male who was admitted with a his-
tory of chronic obstructive pulmonary disease,
hypertension and lung cancer presented with fever
of 1 day’s duration. Initially, there was no pneu-
monic patch on the chest X-ray. No other focus of
infection was noted. No pathogen was isolated in
two sets of blood cultures initially. One week later,
follow-up chest X-ray revealed infiltrates in the left
lower lobe. Sputum culture grew B. pseudomallei.
Left-side pleural effusion later developed. Pleural
effusion study revealed protein of 3.4 g/dL, glu-
cose of 101 mg/dL, lactate dehydrogenase (LDH)
of 284 U/L, WBC count of 750/µL (with neu-
trophils 8%, lymphocytes 92%), and red blood cell
(RBC) count of 2070/µL. No pathogen was isolated
from the effusion culture. Cytologic study of the
effusion was negative for malignancy. The patient
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was discharged after 3 weeks of parenteral antibi-
otics (meropenem). No Mycobacterium was isolated
from later sputum cultures.
Case 2
A 77-year-old female, with a history of diabetes
mellitus and hypertension, suffered from a fever
for 5 days before admission. Infiltrates in the left
lower lobe was noted on the chest radiograph ini-
tially. Left-side pleural effusion developed 6 days
later. Pleural effusion study revealed protein of
2.9 g/dL, glucose of 203 mg/dL, WBC count of
2200/µL (with neutrophils 8%, lymphocytes 92%),
RBC count of 650/µL, and LDH of 1484U/L. Blood
and effusion cultures all grew B. pseudomallei. Chest
tube drainage was performed. Two days after that,
the effusion was studied again, and it continued to
be lymphocytic exudate in character. B. pseudomallei
was again isolated from the second effusion cul-
ture. No malignant cells were found on cytologic
study of the effusions. She recovered well after 
3 weeks of antibiotic treatment (meropenem). No
Mycobacterium was isolated from later sputum
cultures.
Case 3
A 61-year-old male, with a history of chronic ob-
structive pulmonary disease and coronary artery
disease, complained of cough and dyspnea for 
5 days. The initial chest X-ray showed right upper
lobe infiltrates. Progression of pneumonic infil-
tration was noted on the follow-up chest X-ray and
pleural effusion developed on the 7th day of hos-
pitalization. Pleural effusion study revealed protein
of 2.5 g/dL, glucose of 155 mg/dL, WBC count of
720/µL (with neutrophils 1%, lymphocytes 99%),
and LDH of 207 U/L. No pathogen was isolated
from blood and effusion cultures. Sputum culture
grew B. pseudomallei. Cytologic study of the effu-
sion was negative for malignancy. This patient also
recovered well after 3 weeks of antibiotic treatment
(ceftazidime and TMP-SMX). No Mycobacterium
was isolated from later sputum cultures.
Discussion
These three patients were among the 27 docu-
mented melioidosis cases during an endemic out-
break after a flood caused by a typhoon. We did
not check corresponding serum levels of total
protein and LDH while thoracentesis was done.
However, the development of pleural effusions
during the progression of pneumonia suggested
that they were parapneumonic effusions. All ef-
fusions and infiltrates subsided after antibiotic
treatment. Sputum cultures for Mycobacterium and
cytologic studies of the effusions were also negative
in the three cases.
The parapneumonic effusion findings of the
three cases are shown in the Table. pH is not
listed because we did not test the effusions on 
a blood–gas machine. There were no special find-
ings on glucose, protein and LDH. The most strik-
ing characteristic was that more than 92% of the
WBCs in the pleural effusions were lymphocytes.
In case 2, the lymphocytic effusion culture grew
B. pseudomallei. Chest tube drainage was then
performed. Repeat thoracentesis was done 2 days
later, which revealed the same character. This find-
ing is quite in contrast to community-acquired
pneumonia with parapneumonic effusion or
Table. Pleural effusion laboratory data of the three cases of acute melioidosis
Case 1 Case 2 Case 3
Lactate dehydrogenase (U/L) 284 1484 207
Protein (g/dL) 3.4 2.9 2.5
Glucose (mg/dL) 101 203 155
White blood cells/µL 750 2200 720
Lymphocytes (%) 92 99 92
Culture No growth B. pseudomallei No growth
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empyema in which neutrophils are usually pre-
dominant in the acute stage, though during con-
valescence, increasing numbers of lymphocytes
may be present.7 Even in the recovery stage of
acute bacterial pneumonia with parapneumonic
effusion, a level of more than 90% lymphocytes
is still unusual. In our cases, visible effusion 
on chest radiograph developed during the early
treatment course. We performed thoracentesis
immediately upon the discovery of effusion.
Though small amounts of effusion might have
existed earlier, increased amounts of effusion in
our cases indicated disease progression rather than
convalescence. Pleural fluid lymphocytosis, partic-
ularly with lymphocyte counts representing 85–
95% of the total leukocytes, usually suggests tu-
berculous pleurisy, lymphoma, sarcoidosis, chronic
rheumatoid pleurisy, yellow nail syndrome, or
chylothorax.7,8
Melioidosis is one of the most common path-
ogens responsible for community-acquired pneu-
monia or septicemia in some endemic areas.9,10
Pulmonary involvement is the most common
manifestation. The clinical pictures have been
discussed in detail elsewhere.2,4–6,11 Pleural effu-
sion occurs in about 5–33% of reported series.3–6
That is comparable with the incidence of bacter-
ial parapneumonic effusions by other investiga-
tors.12 However, little is mentioned about the
character of pleural effusions in melioidosis. In
the neurologic melioidosis reported by Currie et al,
11 cerebral spinal fluid studies were described and
lymphocytes were predominantly found (more
than 60%) in eight of them.13 In our cases, more
than 92% of the WBCs in the effusion were lym-
phocytes. This finding suggests that in acute me-
lioidosis, lymphocytes might play a major role in
leukocyte response in the serous fluid. Whether
this finding is also present in the subacute or
chronic form remains unknown.
B. pseudomallei is a facultative intracellular
pathogen, and cell-mediated immune response
is involved in the host reaction.14,15 Lymphocytes
and macrophages are the major cells that react
with intracellular pathogens such as Salmonella
and Mycobacterium.16 Burkholderia also possesses
capsular exopolysaccharides, which help the mi-
croorganism to survive the phagocytic activity of
macrophages.17 That also explains why there are
subacute and chronic forms and a substantial re-
lapse rate after treatment. This makes it different
from most Gram-negative bacteria, and in many
aspects more like tuberculosis. These capsular ex-
opolysaccharides are also involved in the pro-
duction of cytokines such as tumor necrosis factor,
interleukin (IL)-8 and IL-10 from leukocytes.17
These mediators have been shown to be involved
in the chemotaxis of lymphocytes into the pleu-
ral cavity.18 This might explain the mechanism of
lymphocytic pleural effusion in melioidosis.
The radiographic and clinical pictures of me-
lioidosis may mimic those of many other pul-
monary infections, especially tuberculosis.3 Both
have a chronic form and a tendency to involve the
upper lobes with cavity formation. More effort
should be focused on the character of the effu-
sion, such as adenosine deaminase, lysozyme and
interferon-γ, as has been studied in tuberculous
effusion. It has been described in tuberculous pleu-
ral effusion that neutrophil predominance occurs
in the first few days following entry of the tuber-
cule bacilli into the pleural cavity.7 Whether or
not earlier paracentesis makes our data different
remains unknown at this time. Further study is
also needed to ascertain the lymphocyte subtype
and the role of inflammatory mediators in the
pathogenesis of lymphocytic pleural effusion in
melioidosis.
Although the number of cases may be limited,
there seems to be a trend that lymphocytes are
the predominant WBC in pleural effusions caused
by B. pseudomallei. In conclusion, melioidosis
should be kept in mind in the differential diagno-
sis of lymphocytic pleural effusions in addition to
tuberculosis or malignancy, especially in endemic
areas where tuberculosis is also commonly seen.
References
1. Dance DAB. Melioidosis as an emerging global problem.
Acta Tropica 2000;74:115–9.
Lymphocytic pleural effusion in melioidosis
J Formos Med Assoc | 2007 • Vol 106 • No 10 877
2. Currie BL, Fisher DA, Howard DM, et al. Endemic melioi-
dosis in tropical Northern Australia: a 10-year prospective
study and review of the literature. Clin Infect Dis 2000;31:
981–6.
3. Dhiensiri T, Puapairoj S, Susaengrat W. Pulmonary melio-
idosis: clinical-radiological correlation in 183 cases in North-
eastern Thailand. Radiology 1988;166:711–5.
4. Reechaipichikul W. Clinical manifestation of pulmonary
melioidosis in adult. Southeast Asian J Trop Med Public
Health 2004;35:664–9.
5. Everett ED, Nelson RA. Pulmonary melioidosis. Am Rev
Resp Dis 1975;112:331–40.
6. Mukhopadhyay A, Lee KH, Tambyah PA. Bacteraemic
melioidosis pneumonia: impact on outcome, clinical and
radiological features. J Infection 2004;48:334–8.
7. Sahn SA. State of the art. The pleura. Am Rev Respir Dis
1988;138:184–234.
8. Yam LT. Diagnostic significance of lymphocytes in pleural
effusions. Ann Intern Med 1967;66:972–82.
9. Chaowagul W, White NJ, Dance DAB, et al. Melioidosis: 
a major cause of community-acquired septicemia in North-
eastern Thailand. J Infect Dis 1989;159:890–9.
10. Elliott JH, Anstey NM, Jacups SP, et al. Community-
acquired pneumonia in Northern Australia: low mortality in
a tropical region using locally-developed treatment guide-
lines. Int J Infect Dis 2005;9:15–20.
11. Cheng AC, Currie BJ. Melioidosis: epidemiology, patho-
physiology and management. Clin Microbiol Rev 2005;18:
383–416.
12. Light RW, Girard WM, Jenkinson SG, et al. Parapneumonic
effusion. Am J Med 1980;69:507–11.
13. Currie BJ, Fisher DA, Howard DM, et al. Neurological 
melioidosis. Acta Tropica 2000;74:145–51.
14. Jones AL, Beveridge TJ, Woods DE. Intracellular survival of
Burkholderia pseudomallei. Infect Immun 1996;64:782–90.
15. Ketheesan N, Barnes JL, Ulett GC, et al. Demonstration of
a cell-mediated immune response in melioidosis. J Infect Dis
2002;186:286–9.
16. Raupach B, Kaufmann SHE. Immune responses to intra-
cellular bacteria. Curr Opin Immunol 2001;13:417–28.
17. Steinmetz I, Nimtz M, Wray V, et al. Exopolysaccharides
of Burkholderia pseudomallei. Acta Tropica 2000;74:211–4.
18. Pace E, Gjomarkaj M, Melis M, et al. Interleukin-8 
induces lymphocyte chemotaxis into the pleural space.
Am J Respir Crit Care Med 1999;159:1592–9.
